Many attempts have been made to relate individual differences in the background electroencephalogram (EEG) to various psychiatric conditions (Glaser, 1963; Hill, 1963; Wilson, 1965) and equivalent investigations have recently been carried out with the averaged evoked response waveform (Shagass and Schwartz, 1961 , 1962 Jones et al, 1965; Callaway, Jones, and Donchin, 1970) and the alpha attenuation response (Blum, 1957; Wells and Wolf, 1960; Davidoff and McDonald, 1964; Milstein, Stevens, and Sachdev, 1969 
EEG and its responses to stimulation could be estimated.
Methods
Subjects. As the spontaneous EEG (Hill, 1963) , the AAR (Milstein et al, 1969) and the averaged evoked response (Dustman and Beck, 1965) vary with age during childhood and adolescence, and as advancing age and acquired organic brain disease affect these measures, the age range of the subjects was limited to 19-40. As menstruation also affects the EEG (Margerison, Anderson, and Dawson, 1964) , the study was confined to males, all of whom were medically and psychiatrically healthy.
The total series comprised 17 pairs of identical twins (mean age 28 years) and 15 pairs of fraternal twins (mean age 27 years). Zygosity was established by blood grouping of 9 systems (ABO, MNS, P, Rhesus, Lutheran, Kell, Lewis, Duffy, and Xga) so that the chance of misclassifying a fraternal pair as identical would be less than 0 05 (Smith and Penrose, 1955) .
Procedure. Both twins in each pair were investigated on the same day at approximately the same time under identical experimental conditions. The subject was comfortably seated alone in a small semi-darkened and sound protected room, the recording apparatus being in an adjacent laboratory.
For measurement of the alpha index, the mean alpha amplitude and the alpha attenuation response, the EEG derived from right sided bipolar electrodes-F4 and P4 in the 10/20 system-was recorded on an Offner Type T electroencephalograph. The alpha index was defined as the percentage of recording time during which waves within the alpha frequency band (8-13 Hz) and of amplitude of not less than 15 ,uV were present, and the mean alpha amplitude as the average of the peak-to-peak amplitudes of all such waves. Both variables were measured manually from the tracing of the last minute of a 5-minute recording period during which the subject relaxed quietly with his eyes closed. The test-retest reliability of both these measures has been reported at + 0-91 (Fenton and Scotton, 1967) .
The method used for measurement of the alpha attenuation response resembled that described by Fenton and Scotton (1967) and Young and Fenton (1971 The analogue tape recordings of the background EEG obtained during the auditory stimulation procedure were also analysed through 4 parallel band-pass filters with half-amplitude frequency ranges of 2.3-4-0, 4*0-7 5, 7-5-13-5, and 13-5-26-0 Hz, respectively. For each subject, 64 5-second epochs were averaged and the mean rectified voltage obtained for each waveband. By addition, the total mean rectified voltage (23-26-0 Hz) was also determined.
Results
Mean within-twin-pair differences for each of the EEG and alpha attenuation response variables were expressed as intraclass correlation coefficients. The correlations obtained together with the product moment correlations for the two averaged evoked response measures were then compared between the two twin series and between each of these and a further constructed series of unrelated subjects. Thus, by pairing age-matched individual identical and fraternal twins, a third, non-twin (NT) series was formed in which the subjects in each pair were genetically unrelated. If the variables recorded are strongly influenced by genetic factors, not only should the identical twin (MZ) correlations be higher than those in the fraternal twin series (DZ), but in both twin series the values obtained should be in excess of those in the third series. The significance of the difference between corresponding correlations for the three subject groups was estimated by the standard z-transformation procedure and a one-tailed test of significance.
In Table I (Loomis, Harvey, and Hobart, 1936; Davis and Davis, 1936; Gottlober, 1938; Raney, 1934; Lennox, Gibbs, and Gibbs, 1945) , subsequent twin and family studies have generally confirmed the importance of genetic determinants of the main features of the spontaneous EEG (Vogel, 1958 (Vogel, , 1962 (Vogel, , and 1966 Dieker, 1967; Zung and Wilson, 1967) . Particularly convincing evidence has been provided by the inspection of recordings obtained from elderly identical twins (Heuschert, 1963) and from twins reared apart from an early age (Juel-Nielsen and Harvald, 1958) . Nevertheless, controversial issues remain and the precise role of heredity in the genesis of the normal EEG remains unknown. Clarke and Harding (1969) criticized previous work as being restricted to visual interpretation and simple matching of records and were themselves unable to differentiate identical and fraternal twin pairs when using the same techniques. Furthermore, from automatic frequency analysis data, it was suggested that the within-pair similarity in terms of the harmonic mean frequency (Harding et al, 1966) was only marginally greater in the identical pairs. In contrast, Dumermuth (1968) from an analysis of the variance spectra of 6 identical and 4 fraternal twin pairs described almost identical characteristics in 5 of the monozygotic pairs but pronounced dissimilarities within the fraternal pairs.
In the present study, except for the low frequency (2 3-4 0 Hz) waveband to which movement artefact may have contributed significantly, the same consistent pattern is evident in the results obtained for all the recorded measures of the spontaneous EEG. The genetic component of variation is in addition equally well marked for the duration of the alpha attenuation response induced by photic stimulation and for the averaged evoked response recorded to auditory click stimuli. The latter findings are in keeping with those reported for the visually evoked potential waveform (Dustman and Beck, 1965) . Similar results are obtained for both manually and automatically quantified variables, though the identical twin correlations for the former are somewhat smaller, perhaps due to increased measurement error.
While the physiological processes which underlie the EEG, the alpha attenuation response (Moruzzi and Magoun, 1949; Lindsley, 1958; Evarts, 1964) , and the averaged evoked response (Creutzfeldt and Kuhnt, 1967) are largely obscure, the present findings indicate that individual differences in the spontaneous EEG and its responses to experimental stimulation are strongly influenced by genetic factors. Since the majority of the limitations and biases to which the twin method is exposed (Neel and Schull, 1954; Clarke and McConnell, 1969; Shields, 1971) 
